INTRODUCTION
Hypertension is the major preventable cause of cardiovascular disease (CVD) and all-cause death worldwide [1] . It is often accompanied by several CV risk factors, such as dyslipidemia, which contributes to atherosclerosis in hypertensives [2] . The prevalence of hypercholesterolemia progressively increases from subjects with optimal to those with normal, high-normal and elevated blood pressure (BP) [3] . Nonpharmacologic interventions are fundamental as the first therapeutic approach [4] [5] [6] [7] , while statins represent the cornerstone of drug therapy for hypercholesterolemia. The benefit of adding a statin to anti-hypertensive treatment is well established in hypertensive patients with or without previous CV events [8] . Treating hypertension reduces CVD risk by only 20-25%, while data suggest that effective treatment of both hypertension and hypercholesterolemia would reduce this risk by[50% [9] . Overweight and obesity are closely associated with high BP, and about 75% of essential hypertensives have been estimated to be overweight/obesity-dependent [10] . Higher body mass index (BMI) is associated with a worse BP profile and cardiac organ damage [11, 12] . At the same time, strong associations between adiposity and lipid profiles have been reported [13] . Obese patients with concomitant hypertension and dyslipidemia are less likely to achieve BP and lipid control [14] . A global CV risk assessment is fundamental for the correct management of patients in daily practice, and several international guidelines provide guidance to physicians for this purpose [15, 16] . Despite existing population strategies and the wide range of drugs available, the control rates of hypertension and dyslipidemia are still poor, especially in primary prevention [17] . The aim of our study was to evaluate the prevalence and control rates of dyslipidemia, according to the individual CV risk, in a wide sample of hypertensives referred to a ''Hypertension Excellence Centre'' of the European Society of Hypertension (ESH) for high BP. Then, we also evaluated the role of adiposity on the lipid profile in this population.
METHODS

Study Design and Population
We conducted a retrospective observational study on 1219 consecutive outpatients referred to our ''Hypertension Excellence Centre'' of the ESH, from May 2013 to May 2018, for a first clinical evaluation of high BP. Most patients were referred to our Hypertension Centre by general practitioners and a minority by other specialists. Inclusion criteria were the following: age C 18 years, no changes in drug therapy in the previous 3 months, valid 24-h ambulatory BP monitoring (ABPM) and a full lipid profile [total cholesterol (TC), high-density lipoprotein cholesterol (HDLc) and triglycerides (TG)] both performed within the previous month. This analysis focused on the parameters that patients had before attending the first clinical visit to our Centre. Patients referred to our Centre for reasons other than high BP (e.g., hypercholesterolemia) were not included in this study. All participants gave their informed written consent, and clinical investigations were conducted according to the principles expressed in the Declaration of Helsinki. This study was approved by the local institutional ethics committee (INRCA Ethics Committee).
Clinical Parameters
We considered the following clinical parameters: patient medical history, anthropometric measurements, laboratory tests, ABPM parameters and drug therapy. Among the anthropometric parameters, we evaluated BMI and waist circumference (WC) as indices of adiposity. In particular, BMI was defined as the body mass divided by the square of the body height and was expressed in units of kg/m 2 , and WC was measured to the nearest 0.1 cm at the midpoint between the lowest rib and the iliac crest with patients unclothed to the waist. Patients with BMI C 25 kg/m 2 were considered overweight/ obese (OW/OB).
Fasting blood samples were collected in the morning in all patients. We evaluated the following laboratory parameters: TC, HDLc, TG, calculated low-density lipoprotein cholesterol (LDLc), non-HDLc, non-HDLc-to-HDLc ratio (non-HDLc/HDLc), (non-HDLc ? non-LDLc), glycemia, creatinine and estimated glomerular filtration rate (eGFR). LDLc was calculated using a modified Friedewald method proposed by Martin et al. [18] . Non-HDLc was calculated by subtracting the HDLc from TC. (Non-HDLc ? non-LDLc) was calculated by subtracting (HDLc ? LDLc) from TC. We used this parameter as an estimate of the cholesterol contained in the very low-density lipoprotein and intermediate-density lipoprotein cholesterol. The eGFR was estimated using the CKD-EPI equation.
Minimum quality criteria for a satisfactory ABPM recording were based on recommendations by Omboni et al. [19] . Patients on antihypertensive therapy with mean 24-h BP \ 130/ 80 mmHg were defined as controlled by therapy [20] .
The Systemic Coronary Risk Estimation (SCORE) and its derived version validated also for older people (SCORE O.P.) were used to estimate the individual 10-year risk of fatal CVD [21, 22] . In particular, patients with a calculated SCORE C 10% were defined at very high risk; patients with a calculated SCORE C 5% and \ 10% were defined at high risk; patients with a calculated SCORE C 1% and \ 5% were defined at moderate risk; patients with a calculated SCORE \ 1 were defined at low risk.
Dyslipidemia was defined by the presence of at least one of the following findings: use of lipid-lowering drugs, TC [ 190 mg/dl, HDLc \ 40 mg/dl in males and \ 48 mg/dl in females, TG [ 150 mg/dl, LDLc levels above the targets recommended by the 2016 ESC/EAS Guidelines for the Management of Dyslipidemia, on the basis of the individual CV risk (115 mg/dl for patients at low-to-moderate risk; 100 mg/dl for patients at high risk; 70 mg/dl for patients at very high risk), nonHDLc C 145 mg/dl in patients at low-to-moderate CV risk, C 130 mg/dl in patients at high CV risk and C 100 mg/dl in patients at very high CV risk [16] . Patients with overt CVD were defined at very high CV risk (secondary prevention). Patients taking rosuvastatin 20-40 mg or atorvastatin 40-80 mg were defined as being on high-intensity statin treatment. Diabetes mellitus was defined on the basis of documented medical history or the use of antidiabetic drugs. Metabolic syndrome was defined by the presence of three or more of the following five criteria: systolic BP [ 130 mmHg or diastolic BP [ 85 mmHg, fasting plasma glucose C 100 mg/dl, WC C 102 cm in males or C 88 cm in females, fasting TG C 150 mg/dl, fasting HDLc \ 40 mg/dl in males or \ 50 mg/dl in females [23] . Smoking status was ascertained during recruitment, and smoking habit was defined as current smoking or as previous smoking of at least 100 cigarettes in a lifetime. Chronic kidney disease (CKD) was defined as an eGFR \ 60 ml/min/1.73 m 2 . Peripheral arterial disease (PAD) was defined based on the finding of carotid and/or lower limb arterial plaques at a previous Doppler ultrasound.
Statistical Analyses
Data were analyzed with the Statistical Package for Social Science version 13 (SPSS Inc. Chicago, IL, USA). p \ 0.05 was defined as statistically significant. Normal continuous variables were expressed as mean ± standard deviation (SD). Skewed variables were expressed as median and interquartile range. Categorical variables were expressed as absolute number and percentage. Glycemia, TG, non-HDLc/HDLc and (non-HDLc ? non-LDLc) were natural logarithmically transformed [ln(glycemia), ln(TG), ln(non-HDLc/HDLc), ln(non-HDLc ? non-LDLc)] to normalize their distributions. The v
2 test was used to analyze the differences between categorical variables. The unpaired t test and Mann-Whitney U test were used to compare quantitative variables. Pearson correlation was used to analyze the relationship between continuous variables, and multiple linear regression was used for adjusting for covariates. Analyses regarding WC were performed only when available (391 patients). Analyses regarding the association between glycemia and anthropometric measurements were performed only in non-diabetic patients (1087 patients).
RESULTS
General Characteristics
General characteristics of the study population according to sex are described in Table 1 . Female patients were older and had higher prevalence of CKD than males, while male patients had higher BMI and higher prevalence of smoking and metabolic syndrome. Almost all patients had at least one criterion for dyslipidemia. Male patients had higher 24-h, daytime and nighttime BP values. Only 41.6% of patients had controlled BP, and female patients had a better BP control rate than male patients (47.5% vs. 36.7%; p \ 0.001). The number of patients treated with anti-hypertensive drugs was 872 (71.5%): 72.9% of patients were taking angiotensin-converting enzyme inhibitors/angiotensin-receptor blockers (ACE-I/ARBs), 45.6% calcium channel blockers, 39.4% diuretics, 35 .6% b-blockers, 6.3% a-blockers and 4.2% mineralocorticoid receptor antagonists. Among patients on anti-hypertensive therapy, 35.8% took only one anti-hypertensive drug, 32.7% took two anti-hypertensive drugs, 22.0% took three anti-hypertensive drugs, and 9.5% took more than three anti-hypertensive drugs. No difference in LDLc and non-HDLc was found between male and female patients. However, female patients had higher TC and HDLc, while male patients had higher TG levels. Lipid-lowering drugs were taken by 281 patients (23.1%), and only 19.2% of them were treated with highintensity statins, without differences between male and female patients. The number of patients in secondary prevention was 298 (24.4% of the study population); they had higher prevalence of lipid-lowering drug treatment compared with patients in primary prevention (36.6% vs. 18.7%, p \ 0.001). Highintensity statins were taken by only 25.9% of treated patients in secondary prevention. Statins were taken as follows: 37.0% atorvastatin, 34.5% simvastatin, 14.6% rosuvastatin, 5.7% pravastatin, 1.4% lovastatin and 0.7% fluvastatin, without any difference between male and female patients (all p [ 0.05). Ezetimibe and fibrates were taken by 7.8% and 3.6% of treated patients, respectively. Prevalence of lipid-lowering therapy was higher in diabetic patients compared with the rest of the population (53.8% vs. 19.3%; p \ 0.001), especially for atorvastatin (p \ 0.001), simvastatin (p \ 0.001), rosuvastatin (p = 0.002), ezetimibe (p = 0.001) and fibrates (p = 0.003).
General characteristics of the study population according to the presence of established CVD are also described in Table 1 . Patients in secondary prevention were older and had higher prevalence of dyslipidemia, diabetes mellitus, CKD and PAD compared with patients in primary prevention. Moreover, they had lower diastolic ABP values, lower TC, LDLc, non-HDLc, higher glycemia and lower eGFR compared with patients in primary prevention.
Lipid Profile According to Adiposity
OW/OB patients were 70.2%, with male prevalence (61.3%). OW/OB patients had a higher risk of having diabetes mellitus [13.7% vs. 5.3%; p \ 0.001; OR: 2.8 (95% CI 1.6-5.1)] and dyslipidemia [93.2% vs. 86.7%; p = 0.002; OR: 2.1 (95% CI 1.3-3.4)] than normal-weight patients. They had higher glycemia, higher non-HDLc, lower HDLc, higher TG, higher non-HDLc/ HDLc and higher (non-HDLc ? non-LDLc) levels compared with normal-weight patients (Fig. 1) . Prevalence of lipid-lowering therapy (24.3% vs. 21.2%; p = 0.324) or types of statin used (all p = n.s. for each statin) did not differ between OW/OB and normal-weight patients. Correlations among the anthropometric measurements, glycemia and lipid profile according to sex are shown in Table 2 . There were significant correlations among BMI and glycemia, TG, HDLc, non-HDLc, non-HDLc/HDLc and (non-HDLc ? non-LDLc). Similar correlations were found with WC. The associations with BMI and WC remained significant even after adjusting for age, sex and lipid-lowering therapy. On the contrary, no associations emerged between BMI or WC and both TC and LDLc (see Table 2 ). 39 .7%, p = 0.027). Patients with poor LDLc control tended to be older (57.0 ± 12.9 vs. 55.1 ± 15.5 years, p = 0.054) and had higher BMI (28.1 ± 4.6 vs. 27.3 ± 4.5 kg/m 2 , p = 0.039). As expected, patients treated with lipid-lowering therapy were more often controlled than untreated patients (40.9% vs. 24.8%, p \ 0.001). The intensity of statin therapy did not affect the LDLc control rate (p = 0.307). The LDLc control rate was independent of sex (p = 0.660), smoking habit (p = 632), diabetes mellitus (p = 0.636), overweight/obesity (p = 0.101), CKD (p = 0.378) and PAD (p = 0.212). Regarding BP control, no associations were found between 24-h BP control and the several CV risk factors analyzed. Only 12.4% of patients had both 24-h BP and LDLc controlled at the same time, and patients in secondary prevention had lower control rates of these two CV risk factors taken together than patients in primary prevention [6.4% vs. 14.3%; p \ 0.001; OR: 2.5 (95% CI 1.5-4.1)]. No differences in both 24-h BP and LDLc control rate 
DISCUSSION
Hypertension and dyslipidemia often coexist, and both contribute to atherosclerotic disease and its clinical consequences. Our data clearly show that dyslipidemia is highly prevalent but still neglected in hypertensives nowadays, and excessive adiposity plays a key role in the derangement of glucose and lipid metabolism, leading to a more atherogenic lipid profile. Physicians too often do not take into account the complexity of these patients, often focusing on the evaluation of a single major CV risk factor. On the contrary, controlling both hypertension and hypercholesterolemia should be a universal and mandatory goal for CVD prevention [24] .
Less than half of the treated patients referred to us for hypertension by general practitioners had 24-h BP controlled in our study, in disagreement with a recent study based on office BP values that found higher BP control rates among Italian general practitioners [25] . This divergence could be explained by the better accuracy of the ABPM in identifying the real BP control in treated hypertensives [26] .
Our work focused on dyslipidemia, and poor lipid control was even more prevalent in patients at higher CV risk, in whom the therapeutic LDLc target to be achieved should be lower. Indeed, a retrospective cross-sectional study on American Veterans showed that hypertensive patients with more CV risk factors had higher cholesterol levels, despite an apparently more intensive lipid-lowering treatment [27] . Similar data were reported in a European cohort on general practitioners' patients, in which the LDLc target was achieved in only 61.3% of subjects, with rates decreasing as the CV risk increased [28] . In the EURIKA study Fig. 1 Glycemic and lipid profile in normal-weight and OW/OB patients [17] , only 42% of treated dyslipidemic patients achieved their LDLc control, regardless of CV risk. Our data, although in a different population, show similar and not encouraging results 10 years later.
In patients at very high CV risk, high-intensity statin therapy is associated with improved survival and fewer major CV events compared with low-or moderate-intensity statin therapy, guided by the more potent LDL-lowering effects associated with positive effects on atherosclerotic plaque stabilization and even regression [29] . In agreement with previous studies [30] , we found low LDLc control rates also in patients taking lipid-lowering drugs, highlighting the incorrect use of different molecules and dosages. In our real-life study, only few patients were taking high-intensity statins (19.2% among treated patients), even in secondary prevention (25.9% among treated patients). This could explain, at least in part, the lack of association between intensity of statin therapy and LDLc control, coupled with the poor lipid control rates found also in patients at higher CV risk. Previous studies on patients with coronary artery disease reported rates of statin use ranging from 70 to 78%, and a recent study on patients with symptomatic PAD showed that only a minority of patients (13.6%) were taking high-intensity statins [29] . The poor application of evidence-based guidelines, clinical inertia and low adherence/persistence to [31] are likely to be key factors in determining the low rates of treatment and the poor control of dyslipidemia, especially in patients at higher CV risk, found in our study. Moreover, the LDLc control was independent of the presence/ absence of several CV risk factors considered in our study. It is well known that hypertensives with concomitant diabetes mellitus or CKD are at even higher risk of CV organ damage and CVD [32] . In our study, diabetic patients had higher prevalence of lipid-lowering drug therapies; nevertheless, this was not associated with better LDLc control. A recent systematic review, conducted on patients at higher CV risk, reported similar findings: high prevalence of hypercholesterolemia (up to 84%) and poor lipid control rates, even in diabetics and patients with overt CVD [33] . General practitioners may not pay particular attention to dyslipidemia in these subjects if lipids are not increased to alarming levels. Therefore, LDLc may not always be accurately calculated, leading to underestimation of the CV risk and an under-prescription of lipid-lowering drugs. Furthermore, the optimal LDLc cutoff to reduce the CV risk may have to be even lower, given the recent results of PCSK9 inhibition with monoclonal antibodies [34] .
Role of Overweight and Obesity on Lipid Profile
In our study, there was a high prevalence of OW/OB patients. The excessive adiposity, indicated by the high BMI values, was related to an atherogenic dyslipidemia, characterized by low HDLc, high non-HDLc and high TG. Moreover, in these OW/OB patients, the LDLc levels were often not at target according to their CV risk, revealing a real ''double-trouble'' lipid profile. Lipid-lowering therapy did not affect these findings, and the proportions of treated patients did not differ between normal-weight and OW/ OB. This ''double-trouble'' lipid profile has been neglected as straightforward explanation of the high prevalence of vascular damage found in previous studies on hypertensives [35] .
There is a strong relationship between hypertension and dyslipidemia, especially in OW/OB, in which excessive adiposity plays a key role in determining both high BP and a worse lipid profile, characteristics of metabolic syndrome [23] . Hypertension and atherogenic dyslipidemia find the same pathophysiologic bases in the excess of adipose tissue, through several neurohumoral and renal mechanisms [36] [37] [38] .
Although the recommendations made by the major international guidelines are mainly focused on LDLc levels, recent studies also show the importance of the other circulating plasma lipids in determining CV risk. In particular, non-HDLc and non-HDLc/HDLc were found to be associated with CVD risk as much as LDLc in several populations. Especially in the presence of elevated triglycerides, it has been suggested that non-HDLc [the sum of LDL and very-lowdensity lipoprotein (VLDL) as well as VLDL remnant cholesterol] may correlate with CV risk better than LDLc [39, 40] . Atherogenic TG-rich remnant lipoproteins, characteristics of patient with central obesity and metabolic syndrome, are indeed more effectively accounted for by measuring non-HDLc [39] . Higher non-HDLc and TG are associated with greater coronary atheroma progression, irrespective of achieved LDLc levels [39] . On the other hand, the prognostic role of HDLc is currently most debated, and the relationship between HDLc and outcome is unlikely to be linear [41] .
Study Limits
A strength of our study was the use of ABPM, which allowed greater accuracy in the assessment of BP control [42] . However, our study on a wide population of hypertensives in a real-life clinical setting has some limitations. First, our results are based on a selected population referred to our Hypertension Centre and may not be generalized to other populations. Low adherence to prescribed therapies may have played a role in determining our findings [8] , but the design of our study and our available data did not permit accurately investigating this important aspect. Therefore, it was not possible to ascertain if the high rate of untreated dyslipidemia observed in our study was due to under-prescription by general practitioners and/ or low adherence by patients. Moreover, results obtained from the analyses involving WC and PAD could have been affected by the limited availability of these data in our study population. Finally, the nature of the study did not allow us to assess the causality of the associations found.
CONCLUSIONS
Our study stressed the concept that dyslipidemia, if correctly evaluated using widespread, low-cost methodologies, is extremely prevalent among true hypertensives (documented by ABPM), so commonly seen in the daily clinical practice. We showed the magnitude of this crucial CV risk factor and its poor control rates in a wide population from a real-life clinical setting. Patients with hypertension often do not receive statin therapy and even fewer receive high-intensity statin therapy despite a higher CV risk. In addition, OW/OB hypertensives have a ''doubletrouble'' atherogenic lipid pattern likely driven by adiposity. This is a very worrisome clinical picture that is still ignored or disregarded by most practicing physicians despite the previous knowledge on this topic. We encourage a comprehensive evaluation of the lipid profile in all hypertensives, especially if they are OW/OB, to correctly assess their CV risk and improve their management. Given the extremely low percentage of patients who had both BP and LDLc controlled at the same time, the use of fixed-dose combinations of multiple BP and lipid-lowering drugs may be helpful to improve the control rates of these two major concomitant, and often uncontrolled, CV risk factors.
